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DETAILED ACTION 

1. This communication is a supplemental responsive to the claims filed 1 1/21/2003. 

Allowable Subject Matter 

2. Claims 1-5 are allowed. 

The present invention is directed to a speaker device. All cited prior art show a similar 
structured speaker device, comprising: a magnetic circuit including a magnet and a yoke; a voice 
coil which placed in a magnetic gap of said magnetic circuit; a diaphragm which is vibrating 
available in a state where said diaphragm is coupled with said voice coil; and a damper which is 
placed between a portion of said diaphragm on a side of said voice coil and a housing. But none 
of the prior art teaches that said speaker device has a damper holder, which is disposed on said 
housing, and to which said damper is connected, and said housing and said damper holder are 
contact with each other via projections which are disposed on one of said housing and said 
damper holder as claimed. Those distinct features have been included to the sole independent 
claim and render the application to be allowable. 

Conclusion 

3. The prior art of U.S. Patent made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

4. The prior art of Foreign Patent Documents have not made of record, since there is no 
copy of each of listed foreign patent provided by the applicant. Please provide a copy of JP-56- 
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payment on the Issue Fee and, to avoid processing delays, should preferably accompany the 
Issue Fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance". 

6. Any response to this final action should be mailed to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Or faxed to: 

(703) 308-9051, (for formal communications; please mark "EXPEDITED 

PROCEDURE 1 '), or 
(703) 305-9508, (for informal or draft communications, please label 

"PROPOSED" or "DRAFT") 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Suhan Ni whose telephone number is (571)-272-7505, and the 
number for fax machine is (571)-273-7505. The examiner can normally be reached on Monday 
through Thursday from 10:00 am to 8:00 pm. If it is necessary, the examiner's supervisor, Sinh 
N. Tran, can be reached at (571)-272-7564. 

8. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
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JP-A-56-15196 

Claim 

1 . A horn loudspeaker having a generally annular diaphragm, 
the part of which is close to the joint between the diaphragm 
and a voice coil of the speaker having a V-shaped cross-section, 
characterized in that the horn loudspeaker comprises an 
equalizer having a conical surface parallel to an inclined 
surface of the diaphragm and provided with through holes that 
eliminate interference caused by the phase difference of the 
sound waves such that the through holes join an sound tube 
10 formed by the diaphragm and the conical surface in the direction 
toward the exit of the horn. 

Detailed Description of the Invention 

The invention relates to a midrange horn loudspeaker and 

is more specifically to a horn loudspeaker comprising a phase 
equalizer to avoid a trough generated in the sound pressure 
frequency response of the loudspeaker by preventing the sound 
waves emitted from the center of the V-shaped portion of the 
diaphragm and the vicinity of the edges apart therefrom from 

20 being out of phase by 180 degrees and interfering with each 
other in a specific frequency range. 

As shown in Figs, 2 and 3, the invention provides an 
equalizer 2' configured to have a conical surface 2a' parallel 
to the inclined surface la of the diaphragm 1, a plurality of 

25 through holes 2b' with an appropriate length and 

cross-sectional area, and a mounting projection 2e' . The 
plurality of the through holes 2b f are provided in the boundary 
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region of two inclined surfaces 2c' and 2d' that form a sound 
tube 11 and a throat of a horn 3 f (the horn 3' will be described 
later) with appropriate lengths and cross-sectional areas 
between the conical surface 2a' and an inclined surface 3a' 
5 of the horn 3' . 

To configure a midrange horn loudspeaker without 
increasing its outer dimensions, the equalizer 2' must be 
configured larger than the equalizer 2 shown in Fig. 1. Thus, 
in order to accommodate such a larger-sized equalizer in the 
10 driver unit, the curved portion of the part of the horn 3' that 
is close to the diaphragm 1 (see Fig* 1) is cut away as shown 
in Fig* 2, and the inclined surface 3a' is configured to be 
approximately parallel to the inclined surface 2c' of the 
equalizer 2' . 

is The size of the equalizer 2' is thus increased and the 

dimension of the gap through which the sound inside the voice 
coil 4 passes accordingly increases to 1' . However, as the 
equalizer 2' is provided with through holes 2b' as mentioned 
above, the length of the gap effectively decreases to 1". The 

20 length 1" where the inclined surface la of the diaphragm 1 from 
the edge 5b of the diaphragm 1 to the through hole 2b' and the 
conical surface 2a' are continuously parallel to each other 
is dimensioned such that the length 1" is equal to the length 
1 where an inclined surface 3b' of the horn 3' and the inclined 

25 surface la of the diaphragm 1 are parallel to each other (1" 
= 1) . That is, the sound tube 11 and through holes (sound tubes) 
2b' are positioned approximately at the same level of the 
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V-shaped diaphragm 1, such that the respective distances from 
the vibration surface to the throat 12 are set to be equal to 
each other, thereby eliminating the interference caused by the 
phase difference of the sound waves. 
5 In a conventional loudspeaker, the sound pressure 

frequency response has a trough at a frequency of 10000 Hz, 
which is calculated assuming that L is 17 mm. Provided that 
the dimensions 1 and 1" are L/2, the trough frequency doubles 
to 20000 Hz, which falls outside the audio frequency range* 
10 This allows an equalizer and horn with larger dimensions 
compared to those for a high range horn loudspeaker to be 
practically and adequately used for a midrange horn 
loudspeaker . 

According to the invention as described above, in 
15 configuring a midrange horn loudspeaker with a 

larger-dimensioned equalizer and horn of the horn loudspeaker, 
the phase equalizer having a conical surface parallel to the 
inclined surface of the diaphragm is provided with, in addition 
to the sound tube formed by the horn and equalizer, a plurality 
20 of through holes that eliminate interference caused by the 
phase difference of the sound waves, thereby decreasing the 
length of the inclined surface parallel to the diaphragm of 
the loudspeaker with larger internal dimensions. This 
provides an advantage in that the above-mentioned trough in 
25 the response curve caused by the interference is outside the 
audio frequency range and a midrange horn loudspeaker can be 
simply and inexpensively configured. 
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Brief Description of the Drawings 

Fig* 1 is a sectional view of a driver unit of a 
conventional horn loudspeaker. 
5 Fig. 2 is a sectional view of a drive unit of the horn 

loudspeaker according to one embodiment of the invention. 

Fig. 3 is a perspective view of the equalizer 
configuration according to one embodiment of the invention. 

10 1 diaphragm 

la, 2c', 2d', 3a' inclined surface 

2' equalizer 

2a' conical surface 

2h' through hole 
15 2e r projection 

3 horn 

4 voice coil 

5 diaphragm retainer 

6 outer pole 
20 7 center pole 

8 yoke 

9 bottom plate 

10 permanent magnet 
12 throat 

25 13 gap 
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Claim for the Utility Model Registration 

A loudspeaker having a dome-shaped diaphragm, 
characterized in that at the top of the diaphragm there 

is provided a small hole, through which the tip of a projection 
5 vertically arranged at the center of a center pole is fit into 

an equalizer, such that the top of the diaphragm is clamped 

between the projection and the equalizer. 

Brief Description of the Drawings 
10 Fig. 1 is a longitudinal sectional view of a prior art 

embodiment ♦ 

Fig* 2 is a longitudinal sectional view of one embodiment 
of the utility model. 

15 11 diaphragm 
11a small hole 

12 voice coil 

13 magnet 

14 upper plate 
20 15 lower plate 

16 equalizer 

16a female thread 

17 horn throat 
20 center pole 

25 21 projection 
21a male thread 
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